Time-course study of histological and genetic patterns of differentiation in human engineered oral mucosa.
The lack of sufficient oral mucosa available for intra-oral grafting is a major surgical problem, and new sources of oral tissues for clinical use are needed. In this regard, some models of engineered oral mucosa have been reported to date, but little is known about the structural and genetic mechanisms that occur during the process of development and maturation of these tissue substitutes. We have carried out a time-course study of the genes and morphological patterns of cell and tissue differentiation that develop in oral mucosa constructs after 3, 7, 11 and 21 days of development. Our electron microscopy and microarray analyses demonstrated that the oral mucosa constructs generated by tissue engineering undergo a progressive process of cell differentiation with the sequential formation and maturation of several layers of epithelium (with expression of stratifin, sciellin, involucrin, trichohyalin and kallikrein 7), intercellular junctions (with expression of plakophilin, desmocollin, desmoglein and cadherins), cytokeratins, a basement membrane (laminins, collagen IV) and the extracellular matrix (biglycan, matrix metalloproteinases). In conclusion, although the level and type of keratinization developed in vitro could be different, the oral mucosa substitutes were very similar to the native tissues.